Objective: To investigate the agreement between a patient's therapist and an independent assessor in scoring goal attainment by a patient. Methods: Data were obtained on hospital patients with neurological disorders participating in a randomized trial. The patients' therapists set 2-4 goals using a goal attainment scaling method. Six weeks later attainment was scored by: (i) the treating therapists; and (ii) an independent assessor unfamiliar with the patient, using a semi-structured interview method with direct assessment as appropriate. Results: A total of 112 goals in 29 neurological patients were used. The intraclass correlation coefficient (ICC (A,k) = 0.478) and limits of agreement (-1.52 ± 24.54) showed poor agreement between the two scoring procedures. There was no systematic bias.
INTRoduCTIoN
Goal attainment scaling is increasingly used in multi-disciplinary rehabilitation (1-3), including in people with neurological conditions (4-10). It is a structured method for evaluating the achievement of goals, first introduced in the 1960s by Kiresuk & Sherman (11) within a mental health service. Goal attainment scaling individualizes the outcome measured for each patient, in contrast to conventional measures that comprise of a standard set of items rated in a standard way. It also allows a standardized score to be calculated (11). The validity and inter-rater reliability of goal attainment scaling in clinical populations has been reported as good (10, (12) (13) (14) (15) (16) (17) .
Goal attainment scaling is an attractive outcome measure for exploring the effectiveness of interventions in randomized controlled trials (RCTs) because it should be sensitive to change and appropriate for evaluating complex interventions (18). However, in randomized studies an independent assessor who is masked for the subject's allocation should measure outcome, to ensure unbiased measurements. If the assessor is to stay masked and remain independent, the assessor will necessarily be unfamiliar with the subject and be unable to draw on information from treating staff.
In order to explore the utility of goal attainment scaling in RCTs this study investigates the reliability and agreement (19) of goal attainment scoring by the patient's therapist and by an independent masked assessor in the context of a randomized study.
MeTHodS
This analysis is based on data collected in a study investigating the effectiveness of a 6-week programme of motor imagery in neurological rehabilitation (5) (approved by the oxfordshire ethics Committee (07/H0605/84)).
Goal attainment scaling method
This study used a standardized method for writing objective goals (20) derived from earlier descriptions (11, 21) . Therapists were taught this method of setting goals in a 1 h workshop. The method starts by listing the patient's wishes, expectations and patient's situation. Then the therapists set valued and achievable goals using the following 4 steps:
• specify the target activity; • specify support needed; • quantify performance, and; • specify the time period to achieve the desired state (in this study it was always 6 weeks). Combining information from these 4 parts results in an objective goal. Each goal was then weighted both for importance and difficulty, which were ranked on a 3-point scale, ranging from 1 (a little importance/difficult) to 3 (very important/difficult) (20) .
once the goal was set in terms of the performance level expected at a specified time (i.e. the "0" scoring level), 4 more performance levels were specified at the specified time. In this study the current level was always set at level -1 as recommended by some authors (21). Defining the other levels (-2, +1, +2) was easily done by varying one or more of the components discussed above (i.e. support, quantification).
each patient had two therapists (a physiotherapist and an occupational therapist) and at baseline the patient's therapists created up to 4 individualized goals in conjunction with the patient, and these goals were scaled by the therapist. In this study the time specified for goal
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GoAL ATTAINMeNT SCALING IS LoW measurement was always 6 weeks, at which time both the treating therapists and the masked assessor scored the goal attainment (within 24 h of each other) without knowledge of the other's rating. The therapists usually treated the patients regularly (several times each week) and could therefore score the goal achievement of their own goals easily. The therapists were simply asked to complete the rating of the patient at 6 weeks.
The independent assessors were also trained in the goal attainment scaling process, mainly in the process for scoring the outcome. They were asked to score the outcome using a mixture of assessing the activity directly and interviewing the patient, which also depended on the cognitive and communicative abilities of the patients. Patients were included in the study if they were able to understand, remember and execute simple commands (operationally defined as the ability to score positive on the first 3 items of the Sheffield screening test for acquired language disorders (22)). Direct assessment simply involved asking the patient to perform the activity. Interviewing required the independent assessor to establish the patient's actual level of attainment as accurately as possible from information provided by the patient. The assessor was not allowed to consult the patient's therapist or any other clinical staff. The assessor had met the patient only once before at the baseline assessment.
The interview was performed using a semi-structured interview with the patient involving the following 3 steps:
• Ask an open question to let the patient describe how he/she executes the task (e.g.
Can you describe to me how you transfer from your wheelchair to the toilet?).
• Ask open questions during the patient's explanation to get the patient to elaborate on certain points (e.g. How and where do you park your wheelchair?).
• Ask more specific questions to get detailed information on the domains. Special effort was put into trying to "measure" ambiguous terms (e.g. walk outdoors safely). This was done by asking specific task-related questions (e.g. Do you cross the street on your own? or
Do you need help stepping down or up kerbs?).
Within the study data were also collected on diagnosis, time since onset, cognitive function using the Short orientation Memory and Concentration test (23), general motor function using the Motricity Index (24), mobility using the Rivermead Mobility Index (25), personal activities of daily living using the Barthel Activities of daily Living (AdL) index (26) (score range 0-20), ability to perform AdL activities using the Nottingham extended AdL scale (27) and arm motor function using the Action Research Arm Test (28).
Analysis one summary goal attainment scaling (GAS) score was calculated for each patient, contributed to by up to 4 goals. For each patient a total score was calculated by applying the usual formula (11, 21): w i = the weight (importance x difficulty) assigned to the ith goal x i = the numerical value achieved for the ith goal
The same weights were used in calculating the score from both the therapist and the masked assessor. Consequently, differences in scores are all attributable to differences in the actual ratings of the goals.
Reliability was investigated using a mixed model intra-class correlation coefficient (ICC (A,k) ) (two-way mixed model with absolute agreement) (29). ICC values above 0.75 are considered to represent excellent reliability, values between 0.4 and 0.75 to represent fair to good reliability and values below 0.4 to represent poor reliability (30). The 95% limits of agreement (LoA = mean difference ± 1.96 standard deviation of the differences) (31, 32) were used to illustrate the agreement between the 2 scoring procedures. Normality of the data, absence of systematic bias and homoscedasticity were confirmed. Statistical Package for the Social Sciences (SPSS) software version 17.0 was used for analyses.
The actual goals set were categorized into groups based on the Rehabilitation Activities Profile (33).
ReSuLTS
data from 29 patients (of 30 recruited) were used. Two patients had 3 goals each and one patient had 2 goals, giving a total of 112 goals. Table I presents some descriptive data of the 29 patients included in this study at baseline. Two patients could not complete the Short orientation Memory Concentration Test (23). The mean (Sd) GAS scores by the therapist and the assessor at 6 weeks are also presented. Table II presents the goal areas covered in categories based on the Rehabilitation Activities Profile (33) with two additional domains specific to arm and leg activities that were not covered by the Rehabilitation Activities Profile but were evident from the goals. A wide variety of goals was used, with mobility and personal care being the largest domains.
Reliability and agreement
The mixed model ICC (A,k) between the therapist and the masked assessor scoring procedures is 0.478. Fig. 1 shows a plot of the difference between the measurements (therapist-assessor) by the two procedures for each subject against their mean, including the Limits of Agreement (LoA) (-1.52 ± 24.54). Normal distribution of the differences and absence of systematic bias and heteroscedasticity were confirmed. dISCuSSIoN This study shows goal attainment scored by a treating therapist had low agreement with attainment scored by an independent assessor, although there was no systematic difference. If goal 
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attainment scores are to be compared between patients or groups, more reliable scoring needs to be achieved.
In this study differences in training or skills between the independent and the treating assessors are unlikely. All were experienced in treating neurologically disabled patients and had similar training in the scaling and scoring procedures.
The most likely explanation for the different scoring lies in the method of obtaining the information needed to allocate a score. The independent assessor was masked to treatment and thus unfamiliar with the patient. Treating therapists were inevitably familiar with the actual abilities and performance of their patients, and could allocate a score on the basis of observation and interaction over the preceding few days.
Independent assessors inevitably had no prior information about the patient and had to extract it all in one session. Although some target activities could easily be observed, others could not because: (i) goals involved activities that could have compromised the safety of the patient and/or the assessor (e.g. climbing stairs or making a hot drink); (ii) goals required equipment not readily available (e.g. a kettle for boiling water); and (iii) goals involved observing behaviour in particular situations or settings (e.g. communicating with a partner using an alphabet chart). Thus the assessor depended upon verbal report, usually from the patient. Deficits in a patient's cognition and communication may thus have affected the scoring of the goals by the assessor. The best source of information, the treating therapist, was not available to the independent assessor.
In addition, some error may have arisen from ambiguity and uncertainty about the precise level of performance described. The therapist who sets a goal inevitably will retain additional information about the goal set, whereas the independent assessor only has the text. Thus there may have been some variation in interpretation of the descriptions determining the score. However, any variability in interpretation must have been both ways because there was no systematic bias favouring one class of assessor.
We do not have additional data allowing us to analyse this variability any further. It is not known whether two treating therapists or two independent assessors would vary as much. There is no data justifying the scoring decisions made by treating therapists. Individual classes of goal have not been analysed, not least because the numbers are small in many groups.
The potential advantages of goal attainment scaling as an outcome measure in patients with complex disabilities are its personcentred approach, the quantitative assessment of goal achievement, the lack of floor and ceiling effects and its responsiveness (21). However, there is also some controversy. Some authors challenge the mathematical concepts of goal attainment scaling, such as its non-linearity (34, 35) and the lack of uni-dimensionality (36), whereas others have raised concern about the validity of goal weighting (37). There is a lack of large-scale inter-rater reliability studies, and the actual scoring methods are usually described poorly and vary between studies (see below). Practically, goal attainment scaling can be unwieldy, time-consuming and requires knowledge and training for the clinicians.
other studies have scored the goal attainment in different ways, such as through consensus within the clinical team (14, 17) or using a telephone interview method with the patient to score the goals (4). There is no evidence on whether these are more or less reliable. Inter-rater reliability of goal attainment scoring was previously reported to be good (12-17) but to our knowledge this is the first study investigating the agreement between two different goal attainment scoring procedures.
There are other methods for personalizing goals, such as the Canadian occupational Performance Measure (38), but we are unaware of any research into the comparison between treating therapists and independent assessors with these measures.
The reliability observed in this study is poor compared with studies of the reliability of standardized measures such as the Barthel AdL index (27, 39, 40) or Rivermead Mobility Index (25, 27) . Given that, in practice, the main goals set related to mobility and personal activities of daily living there is at least an argument that goal attainment scaling is not necessary in a population with neurological inpatients. Fig. 1 . Bland-Altman plot of the goal attainment scailing (GAS) score (n = 29). difference in GAS score between therapist and assessor against mean GAS score. Limits of agreement: (-1.52 ± 24.54).
In conclusion, the attraction of goal attainment scaling as a sensitive and personalized measure of outcome suitable for use in randomized trial of complex interventions in heterogeneous groups of patients may be countered by the loss of investigational power arising from low reliability when measured by different procedures. Further studies are urgently needed. In the meantime, for inpatient populations, standardized measures may remain the best choice because existing measures cover the main areas of concern to patients.
